t. LEQUI D NON AQUEQUS OR SUBSTANTI VE NON AQUEQUS LAUNDRY DETERGENT
| TION 5 The present invention relates to |iquid an Jaguegus or

gubstantially non aqueous | aundry detergent conpositions. honﬁﬁueous
heavy duty | aundry detergent conpositions are well known in the art. For 10
i nstance, compositions of that type may conprise a liquid nonionic '
surfactant in which are dispersed particles of a builder, as shown for
_instance in U S Patents Nos. 4,316,812; 3,680,929, 4, 264 466, and British

Patent Nos. 1,205, 711 and 1, 270, 040. 15 -~ In the ordinary use of
Eur opean household autonatlc washi ng machi nes, the user places the Iaundry
?ﬁtergeﬂt congﬁSlthon mru@qﬁlﬁm@n§¢@ga@@|éa(sumsrﬁuﬂt@ﬁeaéﬂnsadﬁausr)28f

e machi ne en durimng the operarton A 1) erergent
in the dispenser is subjected ﬁéﬂgﬁigagg ?gg&g,Lv,ﬂgégl;f ‘gransfer it to
the main body of wash solutions. In wnter, when the detergent conposition
and the watker fed e co, e L Qb in that
sone of thg 25 fﬁéﬂ%ﬁ ?ghﬂ$§gnéiskl ﬁa%é%o%%lg?€?€§o$§8téggg?g%enser
during operatlon(ﬁrt$nb$kﬁnﬁxﬁ%lzwmb@.@@@@%ﬂ% biundey cdepesgentn buil ds up
W th repeated wash.&y¥sd £ iS5 [ hat it nay becone necessary for the user to
flush the di spenser with hot_ water. ' One reason for this
probl em i nvol ves the bé%ﬂﬂ?kﬂw“?ﬂai?ﬁp?ﬁnﬂiﬁﬂz 5 ¥ bR T HHAPE AT FRAE Wi t h-

compositions are well known in the art. For
10 instance, compositions of that type may comprise a
liguid nonionié surfactant in which are dispersed

particles of a builder, as shown for instance in
U.S. Patents Nos. 4,316,812; 3,630,929; 4,264,465,
| and British Patent Nos. 1,205,711 and 1,270,040.

15 In theiordiaary use of Eurdpean houseshold’
automatic washing machines, the user places the
laundry detergent composition in a dispenéing unit

- (e.3. a dispensing drawer) of.the_machine; ‘Then
during the operation of tne machiné,'tne detergent

20 in the dispeaser is subjected to a stream of cold
water to transfer it to the main body of wash
solutions, In winter, when the detergent
composition and the water fed to the dispenser are

U cold, there can be problems in that some .of the

25 composition is not flushed completely off the
dispenser during.operaticn of the machine, and a
depbsit of the composition ouilds up with repeated
wash cycles, so0 that it may become nacessary for the
user to flush the dispenser with hot water.

30 One reason for this problem involves the
benaviour of the nonionic surféctant #hen mixed with
cold water. Its viscosity increases markedly and a



cold water. Its viscosity increases markedly and a 2. 5 gel is -
formed. As a result, the detergent conposi- tion.does not flow readily o

conpletely fromthe dispenser. It nas now been found that the flow fromthe Y
di spenser can be inproved considerably by including 10 in the liquid .
detergent conposition a nonionic surfactant which has been nodified to-
convert a free hydroxyl group thereof to a noiety having a free carboxyl
group. Such a conpound may be fornmed, for instance, by reacting a nonionic
surfactant wth a 15 pol ycar boxyl i ¢ aci%t anhydride, such as succinic
anhydride, to forma partial ester of the polycarooxylic acid. The
‘resulting acidic conpound will react, in the wash bath, with the alkalinity
of the detergent conposition and acts as an effective 20 ani oni c
surfactant. Thus according to the present -invention a |liquid non agueous or
substantially non_aqyeo Q%,vy ty -l aundr, et ergent _conpo ;éi .
conpri si n@ a susgggsggn%(%f‘ é'l'l d%lré_ )séalr'%%:aﬂ'té _%n(:?ui'_ E“-fnr‘gor_ e0"[r’#)cg &;1 :
surfactant, the ¢tdiog dosgosioti &idovomeadiilyy ar sinadatal ftaxne acid to
decrease the temgggakhserat Which the said surfactant forms a gel with -
wat er. The acidic congound I's thus a carboxylic acid_nnieﬁg- -
t nas now been found that the flow from the
dispenser can be improved cbnsiderably_by includiny
10 in the liguid detergent composition a nonionic
surfactant which has been modified to convgrﬁ a free o
hydroxyl group thereof to a moiety having a free v/
carboxy1 group.' Such a compound may be formed, for
instance, by reacting a nonionic surfactant with a
15  polycarboxylic acid anhYdride;'suén_as succinic
'~ anhydride, to fora a partial ester of the
polycarooxylic acid."Tne'resulting acidic compound
'will react, in the wash bath, with the alkalinity of
the deterjent composition and acts as an effective
20 anionic surfactant. T
Thus according to the present invention a
liguid non ajueous or substantially non aJueous
heavy duty laundry deterjent composition comprising
a suspension of builder salt in a liquid nonionic l\_}

25 - sutfactént.,the said composition containing a
 polyether carpoxylic acid to decrease the
temperature”at which the Said_surfactant forms a gel
with water. : '
The acidic compound is thus a carboxylic acid'moiety
30 joined to the residue of the nonioaic surfactaat by
' a carboxylic ester linkage. 'Instead of a succinic
acid moiety, other polycarboxylic.acid'inéties may
be used, e.g. maleic, glutaric, malonic, phfhalic or
citric acid moieities. 1In broadef'aspecté of the
present invention, other linkages may be used; such



»

30 = joined to the residue of the nonionic surfactant by a carboxylic
e§té¢rllnkage I nstead of a.succinic acid noiety, other pol ycar boxyl i c
acid noieties may be used, e.g. maleic, glutaric, malonic, phthalic or
citric acid noieities. |n broader aspects of the présent invention, other
| i nkages may be used, such 3. as ether, thioether or urethane |inkages,
formed by conventional reactions. For instance, to forman ether |inkage,
the nonionic surfactant may be treated wi £ a strong base (to convert its
OH group 5 to an ONa group for instance) and then reacted with a

hal ocarboxylic acid such as chloroacetic acid or chl oropropionic acid or
the corresponding brono conpound. Thus the resulting carboxylic acid may
have the fornul @aSRe¥hgoookhipetier pEpuseshpse Adnkages, foraeiddhy of a

noni oni ¢ Surfacbaﬂbeﬁeﬁohﬁ@‘féhc@ﬁoﬁst er %@alm%m& rwez%&a.t @nan oxygen
-or sul phur atom and sentgean organlc or ;P such as a

hydr ocar bon gr ofR6F %é? a@ﬁe the agnd PBGnS&F% ey e 15
attached to thetesuged «chsalBhUbhgabGGEOﬂtbheohwbmmlatélnac@kwu@' by

T o o gr uB" 55 B’ SRATE e SrRUR-BUS" o3 IR IRBSEIANN 19,
group, respectiaehplocarboxylic ac;d such as chloroacetic acid or
' chloropropionic acid or the corresponding btomo
compound. * Thus the resulting catboxYlic acid may
_ have the formula R-Y-ZCOOH where R represents the
— 10 ‘residue of a nonionic surfactant (on removal of a
termlnal OH), Y represents an oxygen or sulphur atom
and 7 represents '
an organic linkage or group sdch,as a hydrocarbon
group of say, one to ten carbon atoms which may be
15 attached to the oxygen (or sulphur) atom of the
' formula directly or by means of an intervening
linkage or group such as an oxygen-containing
linkage or group,

20 . e.g. a ~§_ or —E—NH—, (i.e. a carbonyl or carboximido
group, respectively).
In another aspect of the present invention, the
carboxylic acid may be produced from a polyether
‘which is not a nonionic surfactént, e.g. it may be
25  'made by reaction with a polyalkoxy compound such as
polyethylene glycol or a monoester or monoether
thereof which does not héve the long alkyl chain
- characteristic of the nonionic surfactants. Thus, R
may have the formula: | '
30

R2

R'-(OCH-CH3) -



| n anot her aspect of the present invention, the carboxylic acid may be —.
produced from a pol yether which is not a nonionic.surfactant, e.g. it mags
. be 25 made by reaction with a pol yal koxy conpound such as v
pol yet hyl ene gl ycol *or a nonoester or nonoether thereof which does not have
the long al kyl chain characteristic of the nonionic surfactants. Thus, R

may have the formula: 30 R2 [err] 5 where R2 represents a hydrogen
atomor a nethyl group, [err] represents an al kyl phenyl group or an al kyl
"group or other chain term nating group and is at least 3 such'as 5to

25. \Wen the alkyl group of [err] is a hi al kyl group, R represents a

10 resi due of a nonionic surfactant. - As\indicated above [err] may

i nstead be -a hydrogen atomor a |ower alkyl group (e.g. a nethyl, ethyl,

propyl or butyl group) or a |lower acyl group (e.g. an acetyl. group). The

aci di ¢ pol yet heryfgpRORRAr bprBs8hELARl NyRIESRA atidh

conposi ti%n, as .a solution In the noni ofi ¢ _surfactant. fﬁe carboxyl|c acid
conpound used nagrPRBY R Eépéeﬁépyélﬁ@yﬁééﬂEGﬁﬁmﬁﬂegﬁoqﬂ4ﬂﬁﬂa%%u005|nate

as 20 25 ~ alkyl group or other chain terminating group and "n"
is at ieast 3 such as 5 to 25. When the alkyl group
of Rl is a higher alkyl group, R represents a
re51due of a nonionic surfactant. As lndlcated

19 above Rl may instead be a hydrogen atom or a lower )
alkyl group (e.g. a methyl, ethyl, propyl or butyl : \_)_
_group) or a lower acyl'group (e.g. an acetyl -
group). The ac1d1c polyether compound is preferably

15 present, in the detergent composition, as a solutlon
1n the nonlonlc surfactant. .

The. carboxyllc acid compound used may 1nstead '
be a polyalkoxycarboxylate or N-acyl sarcoslnate as
- 20
- &V
25 '

30



30 . described and listed in Kirk-Qhmer, "Encycl opedia of Chem cal

Tecipol ogy", 3rd Edition, Vol. 22 (1983), Pages 348-349. As is well known,
the nonionic synthetic 5. organic detergents are characterised by the
presence of an organi c hydrophobic group and an organic hydro- philic group
and are typically produced by the condensati of an organic aliphatic or

al kyl aromatic hydrophobi c conpound with ethyl®ne oxide 10. (hydrophilic
in nature). Practically any hydrophobi c conpound having a carboxy, :
hydr oxy, am do or ami-no group with a free hydrogen attached to the nitrogen
atom can be condensed with ethyl ene oxide or with the pol yhydrati on product

t hereof, pol yet hyl I | 54 fi0rs NONi-QRI c _det, N | ength
of the hydrophili caggcé%gxé‘g‘tah}ﬁtgﬁgf% Al itk #@m%édi ﬁ/&%l&%ee‘%}eﬂ 0
achi eve the desir e@fh&hgrieadelrecbrolegylydBsghddid iand Medr-o@@ 1ic groups.

Typi cal suitable ngrbaRig ggg@gcga@L§4gne those 20. disclosed in U.S.
Patents 4,316,812 and 3,63Q, 929, _.as well as those described and listed in

the discussion on noni offc 18ueidt kRewni, the: popipndc synthatdSedi a of
Chemi cal Techml ogprgadid Bdikirgent¥olare?2hatdTter i byStded Prestince
The composi ti ons aggoLdi Bk NGy REERRNbIM SR Lol S AR SO LS T e
P philic group and are_typiéally produced by.the |
condensation of an organic aliphatic or alkyl
‘aromatic hydrophobic compound with ethylene oxide
10. '(hydrophiLic in nature)._'Eractically any hydrophobic
' compound having a carboxy, hydroxy, amido or amino
group with a free hydrogen attached to the nitrogen
atom can be condensed with ethylene oxide or with
the polyhydration product'thereof, pdlyethylene
15. glycol, to form a hbnionic_detergeht. The length of
the hydrophilic or polyoxyethylene chain can be
regdily adjgsted-to achieve the desired balance
" between thé'hydrophobic'and hydrophilic groups.
Typicai suitable nonionic surfactants are those
20, disclosed in U.S. Patents 4,315,812 and 3,630,929,
as well as those described and listed in the
"discuSSidn on nonionic surfactants - in Kirk-Othmer
\ . "Eneyclopedia of Chemical Technology", 3rd Edition,
| ~ Vol. 22 (1983), pages 360-379. j
25, The compositions accordiﬁg_to_the present
invention preferably'contéin fine particles of a
detergent builder disperéed in thé_nonionic |
surfactant, Among the suitable builders are
inorganicland organié buildéf salﬁs such as the.
30. phosphdtes, carbonates._siliCates, phosphbnates,



detergent builder dispersed in the nonionic surfactant. AnDng the suitahle
bui | ders are inorganic and organic builder salts such as the 30. ®
phosphat es, carbonates,- silicates, phosphonates, polyhydroxysulphonates
pol ycar boxyl ates and the Iike. Typlcal suitabl e builders are those
disclosed in U S. Patents 4,316, 812; 4, 264,466; and 3,630,929. The present

I nvention also extends to a liquid 5 A aqueous or substantially non
aqueous heavy duty laundry detergent conggéltlon conpri sing a suspension of
a builder salt in a liquid nonionic surfactant, the said conposition

contai ning al so a conpound conprising nonionic surfactant in which a 10
hydr ogen atom has been repl aced by a group having a free -COOH group.

Since, as w PP H@Wﬁﬁﬂﬁﬂﬁﬂiﬁhﬂnﬁmqs(NEQ%&ﬂﬂﬁhp!ylatﬁs0©m®oshe|ons of the

present | nventie mypieais o @lad el 3 #Rddk d Y dOBROES - al ol SedlgSi rabl e to

15 suppl engnt _any phosphate er_ (such as sodiumitri osphate)
with an auxi MPaly w31£§n§§uﬁ1%%§%§%ﬁﬂ3ﬂw§55'%%§b0&9¢|%'g% dgﬁ%V|ng hi gh

cal ci um bi ndi ng camacigresent ammﬂanlﬂédleexm é@ralnﬁs@me of about
1 to 10% of the canpasiti.on, tb I bit incrustation iCh coul d

ot her wi 3e be“83u38868y3f8ﬁmﬁﬁ<ﬁ¥%ﬂt%ﬂ#1¥u&ﬁQuﬁ%P%%H%.Qﬁﬁ B4t e. Such
aUX|I|ary buﬂhdeﬂsyaﬂehﬂﬂgeduumnmpasn&unnudomﬁimsrmmpns|t|on preferably

COMprises a gygpension of a builder salt in a liquid nonionic
surfactant, the said composition containing also a
compound compriSing nonionic surfactant in which a

10 _hydrogen atom has been replaced by a group haV1ng a E_J

free -CO0H group.
51nce, as W111 be observed below from Example
4, the composrtlons of the present’ 1nvent10n may be
used at relatlvely low dosages, it is desirable to
15 supplement any phosphate bullder (such as sodium
tr1polyphosphate) with an auxiliary builder such as
a polymerlc carboxylic acid havxng high calcium
binding capac1ty, in an amount in the range, for
1nstance, of about 1l to 10% of the’ composltlon, to
20 inhibit incrustation which could otherw1se be caused
by formation of an insoluble calcium phosphate.
Such auxlllary builders are well known in the art
~The composition preferably comprises a
peroxygen-bleachlng agent.. This may be a peroxygen
25 compound, such as an alkali metal'perbOrate,
percarbonate or perphosphate° a partlcularly
suitable mater1a1 is sodlum perborate monohydrate._
The peroxygen compound is preferably used in
admlxture with an actlvator therefor. Sultable
30 actlvators are those dlsclosed in U.s. Patent
4,264,466 or in column 1 of U.S. Patent 4,430,244.
Polyacylated compounds are preferred activators;

%



ber oxygen bl eaching agent. This may be a peroxygen 25 conpound, such as
an g)kal i netal perborate, percarbonate or perphosphate; a particularly
suitable material is sodium perborate nonohydrate., The-peroxygen. conpound
I's preferably used in adm xture with an activator ‘therefor. ~Suitable 30
activators are those disclosed in U S. Patent 4,264,466 or in colum 1 of
U. S. Patent 4,430, 244. Pol yacyl ated conpounds are preferred activators;
anong these, conmpounds such as tetraacetyl ethylene- diamne ("TAED') and
pent aacetyl glucose are parti- cularly pretQ%?ed The activator usually
interacts with the peroxygen conpound to fo a peroxyaci d bl eachi ng agent
in the wash water. It is preferred to i ncl ude 10 15 20 25 30 a
sequest eri ng agent of high conpl exi ng power to inhibit any undesired

reaction between sihdemese, a;fdncboimh&ysir&g% RSP 4lfet ¥ td¥h yBSHe-

solution i Bl he pre,senc ne ctf" rHs pentaacetaylseg uuec%s?er arqe parti-
cularly-preferred.

The activator usually interacts with the
peroxygen compound to form a peroxyacid bleaching

agent  in the wash water. It is preferred to include

10
o/

15

20
o 25

30



5. agent is an organic conpound which is able to.forma conplex with Cu2«
ions, such that-the stability constant (pK) of t he. conpl exation is equal ¥ g
or greater than 6, at [err] in water, of an ionic strength of 0.1
-mole/litre, pK being conventionally 10. defined by the formula: pK=-log K
where K represents the ‘equilibrium const ant £/ Thus, for exanple; the pK

val ues for conpl exation of copper ion with A and EDTA at the stated
conditions are 12.7 and 18.8, respectively. Suitable sequestering agents

i nclude 15. the sodiumsalts of nitriloacetic acid (NTA); ethylene diamne
tetraacetic acid (EDTA); diethylene triam ne pentaacetic acid (DETPA); _
di ethyl'ene triam ne pentanethyl ene phosphonic acid (DITPMP); and.ethyl ene -
di anmi ne t et r anet Ry ISaRMSFFAGHEhiagent. @Ed‘lg 1 EEPIEMER) ng CPa¥ET| hgr edi ent s

whi ch may be lnclludﬁdulm driie UHaEWHtdd OFsadt i s CoPEREER! shBHeBEkeﬁyare
enzynmes (e.dg. prote (S#ases or li a es, or. m xtures thereof), “optical

bri ght ener s, antFﬁé 1 %u&PciP%uV%ﬁ?ss?bu§1°Blgﬁents or
dyes). The conpos:lrte mse‘nddlmﬂ)mmﬂt imntlmclmaa S&Goe 08t 8hg an

i norgani c insolu hi, S of v hy gh_surface:
area such arsﬁfl IR %n wcs'}ée%glJ s%qi cargof&;eﬁé‘ﬁp (f}ﬁelf)aeﬁ‘lﬁlégﬁo Bi 3e
(e.g. of 5-100 mclolmlpfheelr (Bﬁ-Q:l'UIC&??E 3t dronmucsush th@t)l thensieabi hétyame Aer osi |

(Reglstered Trad%onstant (pK) of the complexatlon is equal to or

greater than 6, at 25°C, in water, of an ionic -
strength of 0.1 mole/litre, pK being conventionally _

10. defined by the formula: pK--log K where K represents _KJ
the equ111b:1um constant. Thus, for example, the pK
values for complexation of copper ion with NTA and
EDTA at the stated conditions are 12.7 and 18.8, 
respectively. Suitable sequestering agents include

15. the sodium salts of nitriloacetic acid (NTA);

'~ ethylene diamine tetraacetic acid (EDTA); diethylene
triamine pentaacetic acid (DETPA); diethylene
triamine pentamethylene phosphonic acid (DTPMP); and
ethylene dlamlne tetramethylene phosphon1c acid

20. (EDITEMPA). .

Other 1hgredients which may be included in the
comp051t10ns of the present invention are enzymes
(e.g. proteases, amylases or lipases or mixtures
'thereof), optical brlghteners, ant1redepos1tlon

25. agents, and colourants (e. g. p1gments or dyes) _

The composltlons of the present 1nvent10n may

- also contain an inorganic insoluble.thickening agent
or dispersant of very high surface area such:as N
finely divided silica of extfemely fine particle

: 30. size (e.g. of 5-100 millimicrons diameter such as



5 -~ Mark))? or the other highly vol um nous inorganic carrier materials
'Nischosed in US Patent 3,630,929, in proportions of 0.1-10% e.g. 1 to
p% It is preferable, however, that conpositions which-form peroxyacids in
the wash bath (e.g. conp05|t|ons 10 cont ai ni ng--per oxygen conpound and
activator therefor) be substsntially free of such conpounds and of other
silicates; it has been found, for instance, that silica and silicates

pr onot e the undesired deconp05|t|on of the pgroxyacid. 15 In a
preferred formof the present invention the xture of liquid nonionic
surfactant and solid ingredients is subjected|to an attrition type of mill
in which the particle sizes of the solid ingredients are reduced to | ess

t han about 10 20 - n1crons to an average particle S|ze of 2 to 10

m crons or even |l o (e ﬂ cr d‘t %/mfes rsed
partlcles ar e of Vf;? rg a ﬁgrove §¥£b y agalnst separation

or settlingdon stdaxje))? tox s:ffec)mtdletmahqutié’ M mipmis ingrgamiter

conpound can decr id}e mdeed 4 Sid gﬁssé)fos"‘é{i:ﬁrfj'lﬁ@!??é?ﬁ@nt aiding in their
di spensi bility, wthout a correspon decrease in their stgflllé¥§aga|nst

settling. The ni xtWW%orﬁfhlﬂf%ﬂqtls‘gﬁ 195 S 10%, & fe uch as
a partial ester ofwoh®qm§ﬁe:zaaﬂed, &itdvaréu,ghﬂfataldwpﬂslmmmhiah smal |

amount s such as | ess than 1W . .bel.qw Q.59 her
phosphate ester sth¥dtt aﬁﬁqf ‘%e q r%qsé%c}’dag‘t}iﬂ&a t ho IJe‘%cjiéescrl CEed and

listed in 10 .containing peroxygen compound and activator
' . therefor) be substsntially free of such compounds
- - and of other silicates; it has been found, for

instance,'that'silica and silicates promote the
_ undesired.decompositioﬂ-of the peroxyacid.

15 - ~ In a preferred form of the present invention
the mixture of liquid nonionic surfactant and solid
ingredients is subjected to an attrition type of
mill in which the particle sizes of the solid
ingredients are reduced to less than about 10

20 microns, e.g. to an average particle size of 2 to 10
microns or eVen lower (e.g. 1 micron). Compositions

-whose dispersed particles are of such small size
have improved stability against separation or
_ . settling on storage. It is found that the acidic
25 polyether compound can decrease the yield stress of
| such dispersions, aldlng in their dispensibility,
W1thout a corresponding’ decrease,ln their stability
against settling. SR
The mixture may contain antl settllng
30 ingredients such as a partial ester of phosphoric
| acid and a higher alkanol, present in small amounts
such as less than 1%, e.g. below 0.5%, during the
grinding. Other phosphate ester surfactants may be
used instead such as those described and listed in



10 Kirk-Q hner "Encycl opedia of Chemical Technol ogy”, 3rd Edition, Vol. 22, *
(1983), pages 359-361. In the grinding operation it is preferred that t hé- "
proportion of solid ingredients be high enough 5. (e.g. at |east about 40%
such as about 50% that the solid particles are in contact with each other '
and are not substantially shielded fromone another by the nonionic

surfactant liquid. MIls which enploy grinding balls (ball mlls) or-

simlar nobile 10. grinding el enents have g’&ﬁn very good results. Thus,

one may use a | aboratory batch attritor having 8 nmdi anmeter steatite

grinding balls. For larger scale work a continuously operating mll in

which there are 1 mmor 1.5 nmmdianmeter grinding balls 15. working in a

VerdeETBH gapot;m\mcemauﬁzat'mnwwwpé@i@roﬁhrmﬁaﬁiéwla'reé*nhﬁsiaé vel ythl gh
speed (e.g. a ma en_usi amil, it is
desirable to pas? énggxﬂte%@ o%("ﬁo’nf%? @'%%ﬂ'ac?%ﬁﬁs #s#*ds first through
a mll which 20. does Inotthef fgarindsing) dpewatgiomditigig eprleferced! ehdemi 1) =
to reduce the par I cron { o_abo 40

m crons) prior to g?&q-'o]’fo gr &?1}&1@ ijrpa‘%éaalleér%té é%rttg*% eSHPUFRt er

bel ow about 30 ni @r-ms atn Wtcﬁhql*ﬂuﬂ%% Buch ms Iabczst 50%) thaththe
conposi tions of idaA {oF Pl dIRE O Nn AHGH L RFORP 4 NS0 Phet NEng

Ingredients are %re not substantially shielded from one another by
the_non1on1c surfactant liquid. Mills which employ
grinding balls (pall ' mills) or similar mobile -

10. grinding elements have given very good results.
-Thus, one may use a labq:atory=batch'attritor having
8 mm diameter steatite grinding bélls::'For larger
- scale work a continuously operating mill in whiéh
‘thére are 1 mm or 1.5 nm diameter grinding-bails
15. working in a very small gap between a stator and a
rotor operating at a'relativgly'high speed (e.g. a
CoBall mill) may be employed; when using such a
mill, it is desirable to pass the blend of nonlonlc
surfactant and solids first. through a mill which
20. does not effect such fine ‘grinding’ (e g. a colloid
mill) to reduce the partlcle size to less than' 100
microns (e.g. to about 40 m1crons)~pr1or to the step _\_;.
of grinding to an average particle diameter below
about 10 microns in the continuous ball mill.

'25. - In the compositions of the present invention,
typical proportions of the ingredients are as
follows: . e

Suspended detérgent"builder, within the range
of about 10 to 60% such as about 20 to 50%, e. g. '

- '30., about 25 to 40%; '



?olloms Suspended detergent builder, within the range of about 10 to 60%
suclwas about 20 to 50%. e.g. 30. about 25 to. 40% Li qui d phase

gonpri sing nonionic surfactant and di ssol ved -carboxylie¢ acid gel-inhibiting
conpound, within the range of about 30 to 70% such as about 40 to 60%
this phase may al so include a diluent 5. such as a glycol, e.g.

pol yet hyl ene gl ycol
~gel -inhibiting conpound, an anount to supply

(e.g. "PEG 400") or hexylfﬂe gl ycol.. Carboxylic acid

the-range of about 0.5 to

10 parts (e.g. about 1 to 6-parts such as about 2 to.5 10. parts) of -COOH

(MW. 45) per
sur factant.

100 parts of blend of such acid conmpound and noni.onic

(I'n Exanple 4 belom/there are about 3 parts of COOH per 100

parts of such bl end).
is in the range Ofdlésoabgutdaﬂ%bx ik %@ﬂd @@14¥ﬂﬁlﬂ¥£1 | igouna,

sur f act ant,
Per oxygen conpound €§

such as .a

THaedd) phasige conmyis iofg. mes icavilsnepd factant emdpound

3& 6 part g. about 0.Z to 5 part;

sS&P@ﬁl R&r Bhoxte %ﬁ@n]&’%&t Sugh, at%@}?‘%m'ge of

about 2 to 15% sudld a® B0%:akhils $hasel @iy Adlso/dndlude d [ masge of

about 1 to 8@6
power,

in

UCQu%ﬁ g%ogtg}ycg16@b.Aose es%hyqengggh of h%%P coaneX|ng

"PEG 400") or hexylene glycol.

Carboxylic acid gel-inhibiting compound, an

amount to supply in the range of about 0.5 to 10

parts (e.g. about 1 to 6 parts such as about 2 to 5
10. parts) of -COOH (M.W. 45) per 100 parts of blend of
'such acid compound and nonionic surfactant. (In

Example 4 below there are about 3 parts of COOH per

100
. the

parts of such:blend). Typically. the amount of
carboxylic acid compound is in the range of

"15. about 0.0l to 1 part per part of nonionic

surfactant, such as about 0.05 to 0.6 part, e.qg.
about 0.2 to 0.5 part;

Peroxygen compound (such as sodium perborate

_ _ monohydrate) in the range of about 2 to 15%, such as
20. about 4 to 10%;

Activator, in the range of about 1 to 8%, such

as about 3 to 6%.

the
25- 2%°

A sequesting agent of high complexing power, in
range of about 0.25 to 3%, such as about 0.5 to

The invention may be put into practice in

various ways and a number of specific embodiments
will be described to illustrate the invention with

reference to the-accompanying examples.

. 30.



the range of about 0.25 to 3% such as about 0.5 to 25. 2% The invention_
may be put into practice in various ways and a nunber of specific m,r-
embodi ments will be deseribed to illustrate the invention with reference to
t he acconpanyi ng exanpl es. 30. - 12 EXAVPLE 1 This exanpl es describes the
preparation of a flow inproving acidic conpound froma nonioni c detergent
and succini c anhydride. 5. 400 g of a nonionic surfactant which is.a
Cl3 to C15 al kanol which has been alkoxylaq?d to introduce 6 ethyl ene oxide
and 3 propyl ene oxide units per alkanol uni®”is mxed with 32 g of succinic
anhydri de and heated for 7 hours at [err] The 10. mixture is then cool ed
and filtered to renove unreacted succinic material. Infrared anal ysis

i ndi cates that about one hal f -of the n&XAMRLE dirfactant has been converted

to the acidic half estmgst agaapfles W62 /dese &1 brafladAiy airps of 15.
t he product as cgggared to the unnﬁglfled nonioni C surfactant, are given in
Tabl e 1 bel ow, TABPE 1™PRAYAPE; BF LIRS cﬁmﬁﬁﬂﬂﬁlﬁﬁﬂqza&BQQ%RQ%ﬂ

- detergent and succinic anhydride.
5. 400 g of a nonionic surfactant which is a C;3
'tolcls_alkanol which has been alkoxylated to
introduce 6 ethylene oxide and 3 propylene oxide
units per alkanol unit is mixed with 32 g of succinic
anhydride and heated for 7 hours at -100°C. The
10. mixture is then cooled and. flltered to remove W
unreacted succinic material. Infrared ana1y51s
" indicates that about one half of :the nonionic
surféctant has been converted toithe-acidic half
. ester thereof. Viscosities and gel temperatures of
15. the product as compared to.the unmodified nonionic
surfactant are given in Table 1 below:
TABLE 1
Unmodified Non-
_ Product ionic Surfactant
20. Vlsc051ty at 20°C 138 cps .~ 60 cps
Gel temperature of a |
40/60 mixture with water
- (i.e. mixture containing _
. . 60% water) ' 7°c - - 20°C
25. Viscosity of the 40/60 -
mixture with water -
at 25°C . 60 cps "~ 189 cps
.-at 20°C . : . 100 cps - 445 cps
It will be seen. that evenrthdugh'thg-product

- 30. (which, as previously indicated, is a mixture of



bo.. Viscosity at [err] 138 cbs 60 cps Gel tenperature of

a 40460 m xture with water (i.e. mxture containing 60% water).

ferr] [err] 25. V'SCOSIty of the 40/60 mixture with water at
[err] 60 cps - 189 cps at 20C . 100
cps 445 cps It will be seen that even though the product 30. (which,
as previously indicated, is a mxture of about equal parts of unnodified
noni oni ¢ surfactant 5 and acidic half eEﬂer t hereof) has a higher
viscosity than the unnodified: surfactant, Niscosity on dilution with

water is considerably lower; as is its gelllng t enperature. EXAMPLE 2 10
This exanpl e describes the preparation of a flow inproving acidic conpound
from a nonioni c detergent and succinic anhydride.. 522 g of the nonionic
surfactant known asbﬁmbae@haiFpgreseo&duimeGEfthkthSeﬂlétbarﬁacdant of 15

oxi de”uni t o per mot SR rEigTe fakhors b krgB08S fha B ngBReE L it "
anhydride and 0.1 glscopytydthen(Mhecunagdsfasdaaueﬁaetaﬂtaaahen cat al yst
here) and viscosity on dilution with water is considerably
lower, as is its gelling temperature.
: EXAMPLE 2 | |
10 - This example describes the preparation of a
-flow improving acidic compound'from a nonionic
W, . detergent and succinic anhydride.. .
522 g of the nonionic surfactant known as
Dobanol (Régistered Trade Mark) 25-7 (the product of
15 .- . ethoxylation of a Cj3 to Cj5 alkanol, which product
has about. 7 ethylene- :
oxide units per molecule of alkanol) is mixed with
100 3 of saccinice anhydrlie and 0.1 3 of pyridine
(wniéh acts as an esterification catalyst here) and
20 heated at 60°C for 2 hours, coolz2d and filtered to
ramdve uareacted succinic material. 1Infrared
analysis indicates that substantially all the free
hydroxyls'of'tne surfactant have reacted.
JOther esterification catalysts, such as an

— 25  alkali metal alkoxide (e.3. sodium methoxide) may bde
used in place of, or in admixture with, the pyridine.
EXAPLE 3

Example 2 is repeated using 1000 3 of Dobanol
- 91-5 (tne product of ethoxylation of a Cg to Cj3
30 alkanol, which product has about 5 ethylane oxide -
‘units per molecule of alkanol) and 265 3 succinic
anhydrlde. ' S
EXA4PLE 4 _
- This is an example of a deterjent composition



20 heated at 60C for 2 hours, cooled and filtered to re.nove unreactedq.

succinic material. Infrared anaIyS|s I ndi cates that substantially all thQ},?
free hydroxyls of the surfactant have reacted. Qther esterification o
~catal ysts, such as an 25. al kali metal al koxide (e.g. sodium net hoxi de)

may be used in place of, or in adm xture wth, the pyridine. EXAMPLE 3
Exanple 2 is repeat.ed usi.ng 1000 g of Dobanol 91-5 (the product of

et hoxylation of a [err] to [err] 30 al kanol , which product has about 5
et hyl ene oxide units per nolecule of al kang|) and 265 g succini c anhydri de.
EXAMPLE 4 This is an exanple of a detergent conposition I n accordance

" wWth the present invention. 5 A liquid nonaqueous heavy duty

| aundry detergent is fornmul ated fromtha. following ingredients, in the
proportions specnﬂl@@ca¥§%nuﬁnwxhn:Enafgn&saut(xnnnms1mg a-m xture of

equal pargs of: 10 iy

surfactant which forms a ﬁld( i%%@gw%/%%@% f%g%ﬂ‘gp% %93 ﬁ:y a
C13 to C15 al kandis mrwllmdbefémmmﬁ%klémwmsmm exhy_ll'-bﬁe

oxi de and 5 propyﬁayaﬁ@ydﬁgtgygaigxgialkcanol unit and. 15. (o) a

| ess water-sol uble no%%%nl%ﬁ?gg¥%n§ﬂ}factant compr1s1ng a mlxture of
ejual parts of.__

10 (a) a relatlvely water soluble nonionic
surfactant.wnlch forms a gel when mixed with water
at 25°C, specifically a Cj3 to C15 alkanol which has ',
Oeen-alkoxylated.to.introduce-lo-ethylene oxide and
5 propylene oxide units per alkanol unit ani

15~. - (o) a less water-soluble nonionic surfactant,
specifically a Ci13 to Cy5 alkanol which has been |
alkoxylated to introduce 4 sthylene oxide and 7
poropylene oxide units per alkanol unit..

'12% of the product of Example 3.
20 - f31Q2% sodium.tripolyphosphate.
9% sodium perborate monohyirate.
4.5% tetraacetjlathylanediamine:-this is an
activator for the sodium oerborate.'
4% copolymer of about equal moles of .

25 matbacrylxc acid and maleic anhydride, completaly o/
neutralized to form the sodium salt thereof (Sokalan
CP5); this serves to innhibit iacrustation (as from
formation of dicalcium phospnate)

_ 1% sodiua salt of diethylene triamine. penta—

30 . ‘methylene phosgnon1c;acxd (DTPAP) .

13 Proteolytic enzyme slurry (in noaioaic
surfactant-(Esperase (Registered Trade Mark)).
13 mixture of sodium carboxymethyleellulose and



‘specifically a [err] to [err] al kanol which has been al koxylated to
|niroduce 4 ethyl ene oxide and 7 propyl ene oxide units per al kanol unit..
of the product of Exanple 3. 20 31. 2W sodi um
teronphosphate 9% sodi um per borate nonohydrate. 4.5%
tetraacetyl ethyl enediamne; this is an activator for the sodi um perborate.
4% copol ynmer of about equal noles of 25 mat hacrylic acid and nal ei c
anhydride, conpletely neutraliized to formthe sodiumsalt thereof (Sokalan
CP5); this serves to inhibit ‘incrustation gs fromformation of dicalcium
phosphat e) . 1% sodi um sal t of di et hyl ene t am ne penta- 30 met hyl ene
phosphoni ¢ acid (DTPAP) 1% Proteol ytic enzyme slurry (in nonionic
surfactant (Espera.sa (Registered Trade Mark)). 1% m xture of sodium

car boxymet hyl cel | ulhgs et hyIEEIORABY Iaﬁpu&ﬂﬁseee(ps}wax{ sy tion
agent) 5 (Relatln 5%)perfune "0.5% optical brightener.

3@6part|a§ ester ( 5P1§ﬁ6§pﬁwﬁ%§ C|d and a C16 to [err] al kanol (Enpi phos
(Reglstered Trrade Mark)p.58 perfu&@BZ in which there is about 1/3 .
nonoester and 2/ 3 d| est%r)s% Jul llcn r%dr'legrtlzttse are m xed together, with the

0.3% partial ester of phosphoric acid and a Cis
to Cig alkanol (Empiphos (Rejistered Trrade Mark)

10 5632, in which there is about 1/3 monoester and 2/3
diestar). '

W The ingredients are mixed together, with the

paospnoric ester and then the sodium tripolypnosphate
oeing preferanply added last, and passed throujh a

15 - ©co112id mill to rsduce the particle size of the
solid materials to less than 100 microns (e.j. to
about 40 microns). The mixture is then suojectesd to
grinding to reduce the sizes of the suspended solid
particles to less than 10 aicrons (2.3. to in the

20 ranjye of abpout 2 to 10 microns with less thaa about
10% of tne solids having particle sizes abova about
10 microns). _ ' _

The ingredients and conditions are chosesn so
that the total unbound water content of the

— 25 composition is less than 2%, preferably less than
' 1%, such as about 0.5% or less.

The mixture has a high viscosity, but dispenses
readily with cold water in an automatic washing
macaise. Its specific gravity is about 1.25. It

30 Jives excelleant washinjy when used at a dosage of '_
about 100 grams per wash load (as compared with 170
grams par wash load for the usual heavy duty laundiry
'detergent powders) in coaventional European home
laundry machines (which employ about 20 litres of



pnosphoric ester and then the sodi umtripol yphosphate being preferably i
added | ast, and passed through a 15 colloid mll to reduce the partlcﬂﬁr
size of the solid materiials to | ess than 100 microns (e g. to about 40
m crons). The mixture is.then subjected to grinding to reduce the sizes of
t he suspended solid particles to less than 10 mcrons (e.g. to in tne 20
range of about 2 to 10 mcrons with | ess than about 10% of the solids
havi ng particle sizes above about 10 micrigns). The ingredients and

condi tions .are chosen so that the total uwbound water content of the 25
conposition is less than 2% preferably | ess than 1% such . as about 0.5% or
| ess. rhe mxture has a high viscosity, but dispenses readily with cold
water in an autonatic washing macnine. Its specific gravity is about 1.25:

It 30 gi ves excell ght @@ghkgghfﬂsnbgggg at a dosage of -about 100 grans -
per wash Load (as conpared wth 170_grans per dash | oad for .t he usual heavy -

duty |aunlry deter gentt pbfdePspei And8RFERP oﬁaPtEGPSp SreH&HEd aundry
machi nes (which &@Q&PYe&bﬁéécﬁﬂptlbheisoﬁlvenwmbeél?obytwaymaﬁhlng batn) 5

It is to be und d that the.f i ng. det
morely by \i/a;noferﬁ"?%%’f?E\??Bnagﬂdgbﬁg?bgghaghg o ng, BB AR e i T

Y
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15 20 25 30 CLAIMS 1. Aliquid nonaqueous or substantlally nonaqueous

_ heavy duty | aundry detergent conp jl” rising a suspension of
buﬂ“ﬂer salt in a liquid nonionic "Hlﬂ"j“" "IﬂmMal d.- conposition :
contai ning a pol yether carboxylic ati dtd décréase the tenperature at which
the said surfactant forns a gel with water. 10 2. A conposition as clained
in Caim1 in which the said polyether carboxylic acid is soluble in the
sai d noni onic surfactant. 15 3. onposition as clainmed in Caim
1 or aim2 in which the said polyether f%ﬁboxylic acid contains a
grouping of the fornula [err] 20 where [ert] represents a hydrogen atom or
a methyl group, Y represents an oxygen &LALMZ|| phur atom and Z represents
an organic |inkage or group. 25 4. A conposition as clainmed in

Claiml1l; 2 or 3 in which the sai d et hercarboxylic acjd js a half ester:
of a dlcarboxyllc acile arft (ﬂ%q;/ueous or SQ%Stan 1a1i

nonaqueous heavy duty laundry detergent composition

5 comprising a suspension of bullder salt in a liquid
nonionic surfactant, the said composition containing
a polyether carboxylic acid to decrease the
temperature at which the sa1d surfactant forms a gel
with water.

10 o _

- . 2. A composition as claimed in Claim 1 in

wh1ch the said polyether carboxy11c acid is soluble
in the said nonionic surfactant.

15 .. 3., A composition as claimed in Claim 1 or
Claim 2 in which the said polyether carboxylic acid
contains a grouping of the formula

-(OCH-CH)p -Y-Z-COOH
| I

20 . - . : RrR2
where R2 represents a hydrogen atom or a methyl
group, ¥ represents7an”oxyéen or a sulphur atom and

U 2 represents an organic linkage or group.

25 4. A composition as claimed in Claim 1, 2 or 3
in which the said polyethercarboxylic acid is a half
ester of a dicarboxylic acid and a nonionic
surfactant.

30 5. A composition as claimed in Claim 1, 2, 3
‘or 4 in which the proportion of the said polyether



surfactant.

30 ' . A conp05|t|on as claimed in Cdaiml, 2, 3 or.4

I n which the proportion of t he carbqgxylic acid is such .as”
to provide about 0.5 to:10 partg ”“ “ g»l”lll»o parts of the mxture of 7
t he sai d pol yether carboxylic actd @nhd tHe sai#l nonionic surfactant. 5 6.

A liquid nonaqueous or substantially nonaqueous heavy duty |aundry
det ergent conposition conprising a suspeRsion of a builder salt inaliquid

‘noni oni ¢ sur

factant, the said conpositiof 10 contai ning al so a conpound

conpri sing nonionic surfactant in which a hydrogen atom has been repl aced
by a group having a free -COOH group. 7. A conposition as clained in Caim
6 in 15 whi ch the said conpound is a partial ester of a nonionic-

sur f act ant andaaqhﬂg&l&dxa@dd01@céwch8asAtéoﬁveehﬂéoabaﬁtcbabned in Caim

7 in which t
conposi tion

e S R E GO Fe R hOD e bF OB RBLAGAEE® BE (il ester

of poly- carboihe said EIEthew| garboxyl i¢cachdgard theasalid 25
10. A COWpO&1Hdﬁhéﬁiéﬂ§nfggh$£h@ny one of Claims 1to 9in mhlch the said

bui | der salt
5

_10

15

20

25

30 .

is an alkali pol yphosphate

6. A llquld nonaqueous or: substantlally
nonaqueousuhgavy-duty laundry detergent composition
comprising a'suspensicn_of a builder salt in a.
liquid nonionic surfactant, the said composition

containing also a compound comprising nonionic ' *ﬁl

surfactant in which'a-hydrogen_atqm has been
replaced by a group having-a free -COOH group.

7.. A composition as.claimed in Claim 6 in
-which the said .compound is.a-partialzester of a
nonionic surfactant and a polycarboxylic acid.

8. A composition as claimed in Claim 7 in
which the said polycarboxylic acid is succinic acid. -

.9.--A_cbmposition as claimed in Claim 6 in
which said compound is a partial ester of poly-
carboxylic acid and a polyethoxylated higher alkanol.

- 10. A composition as claimed in any one of
Claims 1 to 9 in which the said builder salt is an’
alkal; metal polyphosphate.

1ll1. A composition as claimed in any one of
. Claims 1 to 10 containing also'suspended.peroxygen
bleaching agent.

Y

- b



ﬂh .~ A-conposition as clained in a rms 1 to 10 contai ning

a# Suspended per oxygen bl eachi ng a0t oo onposition as clained
[ aim1l in which the said bl eacaiﬁﬂlmuﬂlmmmse& sodi um per bor at e
monohydrat e and an activator theref LM s A conposition as
claimed in daim12 in which the said activator conprises tetraacetyl

et hyl'ene diamine. 14. A conposition as clajned in any one of 10 Clains ‘1
to 13 in which the particle size of the spy3pended builder salt is bel ow
about 10 microns. 15. A liquid heavy duty |aundry detergent conposition as
clained in Caim6 substantially as 15 specifically described herein

with reference to Exanple 4. 20 25 30
. 12. A comp031tlon as claimed in Claim 1l in

which the said bleaching agent comprises sodium
perborate monohydrate and an activator therefor.

5 13. A composition as claimed in Claim 12 in
which the said activator comprises tetraacetyl
ethylene diamine. '

14. A composition as claimed in any one of
~ 10 Claims 1 to 13 in which the particle size of the
suspended builder salt is below about 10 microns.

15. A liquid heavy duty laundry detergent
composition as claimed in Claim 6 substantially as

15 specifically described herein with reference to
' Example 4. ' '
20
o/
25

30



